[Neurochemical mechanisms for development of psychological dependence on volatile organic solvents].
Abuse of volatile organic solvents among youth remains a major social problem. Organic solvents are cheap and relatively easy to obtain, so they carry the risk of becoming a "gateway drug" for users. The effect of repeated inhalation of toluene on subsequent responses to other drugs of abuse is unclear. In the present study, we investigated the effect of toluene inhalation on methamphetamine-induced behavioral change using a newly developed sealed inhalation shuttlebox. The influence of the cyclic AMP response element binding (CREB) protein expression following toluene inhalation was also examined. Mice were exposed to toluene or air once daily for five days. Methamphetamine produced significant hyperlocomotion in air-exposed mice. This stimulatory effect of methamphetamine was significantly enhanced following repeated inhalation of toluene. Furthermore, repeated toluene inhalation increased the levels of CREB proteins in the limbic forebrain. The present study demonstrated that adaptation of the adenylate cyclase system following repeated toluene inhalation might be involved in the expression of behavioral sensitization to subsequent methamphetamine administration. Inhalant abuse could thus be associated with the risk of other substances of abuse.